Globally, hypertension is considered one of the most important preventable causes of morbidity and mortality. Several plausible factors have been assessed and identified in relation to high blood pressure but there have been limited studies carried out as to whether smoking can have any effect in developing high blood pressure in Pakistan. This paper aims to examine the effects of smoking in developing hypertension in Pakistan. This study employs a systematic review. A total of 1097 articles were identified (reduced to 61 once duplication was removed). Only six studies met the relevant quality appraisal criteria. Three major databases -Medline, EMBASE and Global Healthwere searched using both 'free terms' and 'index-terms'. All selected studies were quality appraised by critical appraisal tools and reviewed by two authors. The studies fell into three distinct themes -awareness, economic status and types of tobacco. Findings of the review indicated that an unhealthy relationship exists between hypertension and smoking, as incidences of hypertension were more prevalent in smokers as compared to non-smokers. In addition, both high systolic and diastolic blood pressure were more frequent in smokers compared to non-smokers. The present study suggests that a positive harmful relationship exists between blood pressure and smoking, and that smokers are more likely to develop high blood pressure compared to non-smokers. In addition, this review considers knowledge and lifestyle modification, their linkage with hypertension and compliance to the treatment regimen as important considerations to reduce unhealthy effects of smoking in developing hypertension.
Introduction
Practice Points  Hypertension is a global public health problem.  Smoking is considered one of main risk factors of hypertension, and smoking with high or low nicotine cigarettes are particularly responsible for an increase in high systolic blood pressure, heart rate and myocardial oxygen demand.
 People in Pakistan often use tobacco products because of their affordability and because of a widely held misconception that there use could be beneficial in easing stomach aches, toothaches and headaches.
 Tobacco products and hypertension appear independent of age, sex and area of residence.
 Awareness does modify health behaviour and the findings of this review support the idea that better informed hypertensive subjects were less likely to be involved in smoking habits.
Correspondence: Dr to involvement in unhealthy behaviours and lifestyles. 7 Smoking causes an acute increase in blood pressure; heart rate has been associated with malignant hypertension that causes a sudden rise in very high blood pressure. 8 Nicotine chemicals in tobacco act as an adrenergic against local and systematic catecholamines, and mainly vasopressin, to increase pulse rate, followed by heart rate and blood pressure simultaneously. 7, 9 The prothrombotic effect of continuous tobacco exposure causes alterations in blood cells, platelet function, antithrombotic and fibrinolytic factors. 7, 9, 10 Several studies have shown that there is an alteration in blood pressure and heart rate associated with those who have stopped smoking tobacco. [7] [8] [9] Any amount of smoking, even occasional, damages the heart and blood vessels, and chemicals in smoke form plaques within the arteries. 1 Acute exposure to passive (environmental) smoking determines a gradual increase in blood pressure due to the combined effect of nicotine that acts by endothelial dysfunction and sympathetic stimulation. Moreover, carbon monoxide in tobacco smoke exerts its toxic effect directly. 11 It is interesting to note that prevalence of smoking has been reported at 38% amongst 32 East Asian countries 12 and 14-21% in adolescents and adults, and is more common in Pakistan. 13 People in Pakistan often use tobacco products because of their affordability and because of a widely held misconception that the use of tobacco products could be beneficial in easing stomach aches, toothaches and headaches. 14 The other reason for this high prevalence is that there is limited evidence and knowledge on smoking hazards in Pakistan, such as its effect on health and lifestyle modification in the general population. 15 This study therefore aims to evaluate the role and use of smoking in the hypertensive population of Pakistan and to examine the effects of smoking in developing hypertension.
Materials and Methods
This study utilised a systematic review style -an approach which is considered a legitimate research methodology. Boland et al. 16 argued that it is a valuable form of research in terms of locating and appraising, as well as synthesising the best available evidence relating to a specific research question to provide 'informative and evidence-based' answers. This approach is generally considered to be of a good standard as it aids in 'synthesising the findings of several studies investigating the same questions' 16 , thereby using high quality evidence to inform policy into decision mak-ing. 17 The Institute of Medicine, 18 however, warns that it may equally lead to incorrect conclusions, and ultimately wrong decisions or recommendations if we 'fail to acknowledge or address the risk of reporting biases, neglect to appraise the quality of individual studies included in the review, and are subject to errors during the data extraction and analysis.'
Search Strategy
To identify and highlight the primary research studies and to determine the relationship between hypertension and smoking in Pakistan, the three major electronic databases (MEDLINE, EMBASE, and CABI's Global Health) were searched focusing on smoking and hypertension in developing (low-and middle-income) countries in general and in Pakistan specifically. These databases were considered the best known with international coverage for over 80 countries and about 15000 journals indexed, alongside the vast resources capturing the fields of medicine, international health and related disciplines.
Following the formulation of research questions, a research strategy was planned. An inclusion and exclusion criteria was set, and both free terms (text words) and index-terms (thesauruses) were established, identified and searched from research topics and relevant databases. These criteria stem from the PICO (population, intervention, context/comparison and outcome) framework, defining the participants and the types of interventions to be studied and potentially also limiting the type of study design. 19 The search tool of these databases identified a total of 61 articles that passed the title and abstract screening. To form a search question, we broke down the search into two major 5 
Results
Of a total of 1097 papers identified (985 through the database and 112 from other sources), 989 met the relevant criteria. Full-text security of 61 papers was undertaken and six of these were identified for review. The selected papers were categorised according to timing, geographical location, scope and basic features, age and range/types of smoking included (Table 3) , following which they were critically appraised using the CASP tool 20 and reviewed by two authors (Tables 4, 5 ).
In terms of the process, authors undertook two phases. First, titles and abstracts were screened independently by two authors to identify those studies likely to meet the inclusion criteria. Secondly, authors undertook a full text scrutiny. 21 The PRISMA flow diagram 22 was followed to present clear guidance on how the final six studies were identified and screened (Fig 1) .
Due to the nature of the topic, research was heterogeneous where achieving overall synthesis of results was inappropriate, therefore authors utilised qualitative synthesis, employing a framework analysis approach to draw descriptive and/or explanatory conclusions 6 Study Findings Lack of awareness (n= 3) Saleheen et al. 25 Good knowledge identified as a risk factor is associated with better improvement in health outcomes Individual habits are influenced by their knowledge and attitude towards these behaviours Lack of appropriate health education has been linked with lack of therapeutic control in hypertensive patients People with hypertension necessitate the development of national education campaigns to increase the awareness on healthy lifestyle Improved knowledge and change in health attitude will bring significant decline in rates of hypertension and smoking Tassaduqe et al. 27 Despite less knowledge on lifestyle modification, the Pakistani population has improved their knowledge level with health education Mahesar et al. 24 Education and counselling by physicians has helped in developing effective strategies to deal against cardiovascular burden Socio economic status (n=3) Khan & Thaver 23 Socio economic disadvantage has a relationship with poor health and chronic illness Education and social status captured as an important dimension to make healthy choices Socio economic position and positive family history of smoking reported to increase in risk of cardiovascular burden Individual behaviour correlates with socio economic status (e.g. cigarette smoking)
Smoking and hypertension are related to poor-low socio economic groups or having an adverse lifestyle Qamar et al. 14 People among poor and middle socio economic groups smoke all types of tobacco products frequently due to lack of knowledge on smoking hazards Positive family history of smoking has associations with enhanced addiction of tobacco and more risk of cardiovascular damage Social group hypertension rate has appeared as common due to the usage of tobacco products Tassaduqe et al. 27 Relationship between smoking, hypertension and social status are linked More research is needed to explore these parameters Individual behaviour is linked with control and prevention of hypertension Types of tobacco products (n=1) Shafique et al. 26 Regardless of socio economic status, people are more prone towards alternative forms of tobacco products such as water pipe tobacco Flavouring of tobacco and charcoal has not appeared as alternatives to reduce harmful effects of smoking All tobacco products are related to high blood pressure in all age groups Table 3 : Key characteristics of the six studies selected for inclusion in the review clustered around themes. Based on the analysis of the included papers, three themes emerged from this study -lack of awareness, socio economic status, and types of tobacco products.
7 Table   5 : Lack of awareness Lack of awareness was one of the core themes that emerged from this review. Patients were not aware of the diagnosis of hypertension and its relation with lifestyle modifications associated with this chronic disease. 24, 25, 27 Therefore, it is understandable that incidences of cardiovascular burden and smoking is rising in Pakistan. Findings further revealed that hypertensive patients either did not have enough information about the risk factors associated with high blood pressure nor had access to effective blood pressure control strategies adopted by Pakistani health physicians. Most of Pakistan's population possess poor information about cigarette hazards and so are less likely to cite smoking as a health risk. Awareness does modify health behaviour and the findings of this review support the idea that better informed hypertensive subjects were less likely to be involved in smoking habits.
Units

Socio-economic status
The theme of socio economic status was a prominent determinant towards smoking in all selected studies. There is a strong linkage between tobacco use and socio -economic status. The use of all tobacco products was more prevalent among people of low and middle-class socio economic statuses in Pakistan. 14, 23, 27 People with a low socio economic status are less likely to get into secondary education. Despite differences of educational levels in different socio-economic classes, the ignorant and those belonging to a low socio-economic status are more likely to have much difficulty in pursuing anti-smoking measures. 2
Type of tobacco products
It has become apparent from selected studies that all kinds of tobacco (smokeless, water pipe and chew) are commonly used in Pakistan. 26 The observed relationship between tobacco products and HTN is independent of age, sex and area of residence. Similar toxicants present in all tobacco products bring about an increase in blood pressure by causing vasoconstriction within blood vessels. Despite that, people are unable to identify the risk associated with each tobacco product. However, it is unknown as to what extent each separate tobacco product affects the blood pressure in hypertensive individuals.
Methodological characteristics
The overall methodological quality of the included studies was reasonably poor. Two papers 14, 26 of the six reported sufficient information provided about the methods and procedures. Only one paper 24 exclusively focused on the effects of smoking on blood pressure and showed significant correlation of raised blood pressure in smokers as compared to non-smokers in the male and female population. One paper 24 had a larger sample size compared to the other five selected studies, however, this was still restricted to one city in Pakistan. Out of the six papers 14, [23] [24] [25] [26] 27 only one study recommended the need for a 'smoking cessation programme in order to prevent high rates of non-communicable diseases in the country'. With the exception of two papers 24, 27 four others addressed sufficient details on ethical issues. Except one, all studies were carried out between 2004 and 2012, and they were consistence in terms of similar 8 Figure 1 : Flowchart of the process of identifying included studies 9 or higher rates of smoking among the Pakistani population.
Discussion
The review demonstrates emphasis on the relationship between smoking and HTN in Pakistan by answering the research question: does smoking have an influence in regards to increased blood pressure in the population of Pakistan? The results reveal that smoking causes harmful effects in developing HTN and is a potential susceptible factor for high blood pressure. The findings of this study are consistent in terms of the fact that smoking is a risk factor in regards to increased blood pressure. In addition, the results show that the occurrence of smoking appeared among severe hypertensive individuals, and caused a greater number of hypertensive patients. 27 Despite these findings, overwhelming evidence supports the idea that cigarette smoking causes various adverse cardiovascular events. 7 This review explores the suggestion that smoking significantly increases blood pressure and smokers are more likely to have high blood pressure than non-smokers and ex-smokers. 14, [23] [24] [25] [26] [27] Khan and Thaver 23 , and Mahesar et al. 24 , for example, showed statistically a notable variation in blood pressure level among different kind of smokers (see Table 5 ). To support the positive (harmful) relationship between smoking and HTN, some theories have been evaluated in a laboratory setting, such as the study that found a new substance -one of the nicotine metabolites -named cotinine that relaxes vascular smooth muscles and dilates blood vessels in smokers. 28 However, these results contrast the findings of some studies that support a causal relationship between chronic smoking and reduction in high blood pressure. 29, 30 The observed negative relationship between smoking and blood pressure would probably attribute to nicotine metabolites. All kinds of tobacco (chew form, water pipe and smokeless) cause significant increases in blood pressure among the male and female population. 14 This supports the idea that smoking can cause a variation in blood pressure, however, it is unknown to what proportion each separate outcome affected the results. To date, the results of this show that the effect of smoking on blood pressure is related to other predictors such as education and social status in Pakistan. 27 The social and education status of females was a major determinant in adopting smoking habits in Pakistani females. 23 Our review suggests that knowledge about HTN is not only necessary among patients, but should also be conveyed to the general population due to fact that, in Pakistan, family members play a vital role in patient care.
A recent study conducted in Pakistan found that knowledge of HTN was better in the middle-socio economic class compared to the lower income class and attributed this disparity to education level and awareness. However, this claim was opposed by another study where water pipe smoking and high blood pressure were statically significant in professional groups. 26 It was very reassuring to see that in one study many of the participants (393) were aware of high blood pressure. However, control and awareness regarding HTN was at only 6.4%. 25 Poor compliance appeared more common amongst people who had poor or limited knowledge, understanding and perception of their disease and treatment. 30 Nonmodifiable risk factors such as age, ethnicity and gender have more links with HTN rather than modifiable ones. 3 Although some studies have reported that no association exists between smoking habits and blood pressure, 31, 32 each cigarette induces a similar and statically significant increase in both blood pressure and heart rate which lasts for a long time. 33 This is further demonstrated by the positive effect of smoking on blood pressure and also by analysing the amount of nicotine in cigarettes statically -proving that there were significant increases in systolic and diastolic blood pressure in smokers. 33, 34 While the problem of heterogeneity appeared in the included studies, research makes it difficult to synthesise the findings, although it is possible to identify issues for further research. Control of HTN has become of the utmost importance in Pakistan as the incidence of cardiovascular complications is rising sharply in this region. 35 A major strength of this systematic review is the comprehensiveness of the search strategy. To gain all available literature, and to answer the research question, extensive database searches were accomplished by hand. There was no published systematic review which briefly examined the relationship of smoking and HTN in the population of Pakistan. The quality of data extraction, analysis of literature and unbiased reporting of its findings increased the quality of this review. Though this study has addressed some important aspects of smoking and HTN in the context of Pakistan, some aspects have not been covered due to the minimum time period and resource constraints.
Application of the inclusion criteria identified six papers for inclusion in this review, a surprisingly small number given the nature of the topic. Nonetheless, the use of a thorough process of search strategies (concepts and PICO framework) and supplementation of the results of the electronic search -with a handheld searching of reference lists of included papershave allowed for some degree of confidence in terms of drawing conclusions from the available evidence within the study context. This review is based on the Pakistani population; therefore findings of the present study may be difficult to compare or generalise. This includes outcomes across all hypertensive patients in other parts of the world due to the distribution of cardio-metabolic risk factors and conditions that significantly vary between different population groups. Similarly, few paper provided limited descriptive 10 statistics e.g. prevalence of hypertension in smokers vs. non-smokers 1-3 and some attempted to compare tobacco use between urban and rural females 1 . Others revealed population characteristics that showed a higher prevalence of smoking in those with hypertension 4-6 but none of them sufficiently examined the association between smoking and hypertension.
Conclusion and recommendations
This study highlighted that the knowledge and lifestyle modification, their linkage with hypertension and compliance to the treatment regimen are important considerations in reducing the unhealthy effect of smoking in developing hypertension. The review revealed the harmful relationship between blood pressure and smoking, and that smokers appeared more likely to develop high blood pressure in comparison with non-smokers, although no analysis tool was used to confirm degrees of harmful relationships between two variables due to heterogeneity among six selected studies. Different methodology designs used in selected studies may lead to differences in observed effects however, and results of this review conclude that there is a convincing association between HTN and smoking through extensive data search. Our study emphasises that there is a need for additional evidence -considering both the methodological and conceptual limitations are required for providing evidence based support linking smoking to hypertension.
Results from the review found that preventive approaches to chronic disease is based on modifiable risk factors such as tobacco, salt intake and obesity, and appropriate knowledge and awareness in practice. Hypertension is considered a chronic disease -hence its prevention needs to control the most common and modifiable risk factor, i.e. smoking. The study strongly recommends that, to identify the hypertension associated risk factor, the knowledge and awareness programme needs to be suggested at both local and national health levels, in partnership with different governments, non-governments and external development partners to prevent or minimise the potential adverse effects that can be caused by smoking. In addition, there is a dire need for aggressive anti-smoking awareness campaigns in Pakistan. We would strongly recommend that the government, taking the initiative fro m Pakistan's Ministry of Health and similar geo-political institutions in the south-east regions, should implement new, or re-enforce existing, anti-smoking laws -for example, prohibiting smoking in public places.
